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that the force required to pull them apart is T3FM'J/a2, where M is the mass of the sphere and a its radius.
V           Ex. 4.   The density of a solid sphere varies as the nth power of the distance
from the centre.    Show that the potential at an internal point is
/
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where p is the density at the surface and n + 2 is positive.
Ex. 5. A homogeneous sphere is divided into two parts by a plane QNR bisecting OP at right angles, P being any point within the sphere and 0 the centre. If a be the radius of the sphere and c = OP, prove that the attraction at P of the larger part of the sphere cut off by the plane QNR is n times the attraction at P of the whole sphere, where n=(3a-c)/&c.
Ex. 6. If I be an external point and C the centre of a sphere, prove that the sphere on 1C as diameter, the sphere with centre I and radius 1C or the polar plane of I will divide the sphere into two parts exerting equal attractions at I, according as the law of attraction is the inverse square, the inverse cube, or the inverse fourth power of the distance.                                                         [St John's Coll., 1885.]
If the law be the inverse nth power, and a radius vector from I as origin cut the sphere in Q, R and the dividing surface in S, then 2 (I^)3~w=(ig)3-w+(lJ!?)3-n except when ?i=3. The results given follow at once.
-' Ex. 7. If a homogeneous solid hemisphere of radius a and density p be referred to the centre of the complete sphere as origin, the bounding plane circle as plane of xy and the radius of the hemisphere perpendicular to the plane of xy as axis of z, then the attraction at the origin is along the axis of z and is equal to npa. Further show that if V be the potential at a point xyz near the origin, then
F=7rp&2-f irpaz — \irp {ic2+?/2 + 422} (within the hemisphere), and           V=irpa?-}-7rpaz-$7rp{x2 + y*-2z2} (without the hemisphere).
[St John's Coll., 1886.]
Ex. 8. The potential of a solid hemisphere of radius a and unit density, at an external point P situated on the axis at a distance £ from the centre, is
the upper or lower sign being taken according as P is on the convex or plane side of the body. The potential at an internal point may be found by subtracting from the potential of the complete sphere, that of the missing half.
Ex. 9. A point P is situated very near to the rim of a thin hemispherical shell on a prolongation of a radius of the rim. Prove that the component of attraction at P of the shell in a direction perpendicular to the plane of the rim is ultimately 2m log Qa/x, where a is the radius, x the infinitely small distance of P from the rim, and m the surface density.
Ex. 10.   Two mutually attracting spheres are placed at rest in a vacuum.   The radius of each is one foot and the distance apart (surface to surface) is l/4th inch, jpafl the density the same as the mean density of the earth.   Prove that they will •""' meet in less than 250 seconds.    This problem is due to Newton who gave a wrong numerical result.    [Todhunter, History, &c. Art. 725.] '
,
"ao'   Qth?r la-ws of force.   Ex.  1.   Let the law  of force be the inverse h power of the distance.    Let the potential of a thin homogeneous spherical

